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12 
Question #: 1 
1D: 55269 The MOST likely rationale for adding ethambutol to the treatment regimen for active tuberculosis is to? 
Corect 
Select one: 
[sero Fesctece Reduce the daily pill requirement for the treatment * 
Overcome existing isoniazid v 


Rose Wang (ID:113212) this answer is correct. This 
statement provides the most appropriate rationale for the 
addition of ethambutol. 


resistance or when local 
susceptibilities are unknown 


Decrease the risk for adverse drug reaction related to therapy ¥ 
Decrease the renal drug clearance of other antimicrobial agents % 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the role of ethambutol in the treatment of active TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is ethambutol, which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It diffuses into Mycobacterium cells leading 
to changes in cell metabolism and ultimately cell death. Ethambutol has a black-box warning for optic 
neuritis, which can cause loss of red-green color vision, as well as decreased visual perception. Elderly 
patients, those with kidney damage, and patients taking large doses of ethambutol are more likely to 
develop vision changes as an adverse effect, Ethambutol is added to empiric treatment when the isoniazid 
resistance patterns are unknown or when there is established isoniazid resistance to overcome treatment 
failure. Resistance is the main reason why > 2 drugs are used in active TB treatment. Combination therapy 
can help delay the development of drug resistance. Isoniazid + ethambutol are often combined for this 
reason (along with the addition of rifampin and/or pyrazinamide in the treatment regimen). 


RATIONALE: 


Correct Answer: 


* Overcome existing isoniazid resistance or when local suscepti are unknown - This 
statement provides the most appropriate rationale for the addition of ethambutol. 


Incorrect Answers: 


* Reduce the daily pill requirement for the treatment - The pill burden increases with an additional 
antimicrobial agent. 


* Decrease the risk for adverse drug reaction related to therapy - This statement is false. 


+ Decrease the renal drug clearance of other antimicrobial agents - This statement is false. 


TAKEAWAY/KEY POINTS: 
Ethambutol is added to active TB treatment when the isoniazid resistance patterns are unknown or when 


Question #: 2 


1D: 55255 


there is established isoniazid resistance to minimize the risk of treatment failure. 
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The correct answer is: Overcome existing isoniazid resistance or when local susceptibilities are unknown 


Which of the following patient groups is LEAST likely to benefit from directly observed treatment (i.e. DOT)? 


Select one: 
Patients with HIV infections or known non-adherence based on refill dates * 
Patients who continue to have positive sputum culture after 2 months of therapy for active TB * 
Patients with substance abuse, psychiatric illness, or homeless % 
Patients started on v 
Ube oan Rose Wang (ID:113212) this answer is correct. Although patients with latent 
kai TB infection (LTBI) are at risk for non-adherence, this group ts less likely to 


AFATE develop active infection compared to patients who already have active TB 
infection. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the role of directly observed treatment (i.e. DOT) in TB management. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol) in combination to minimize the emergence of resistant strains. One such agent is isoniazid 
which is an antibiotic that is particularly active against Mycobacterium and not very effective for other 
microorganisms. It works by binding to actively growing TB on the cell wall of the bacillus, preventing the 
synthesis of mycolic acid. Isoniazid is used in both active and latent infections. To minimize the side effects of 
isoniazid, specifically peripheral neuropathy, vitamin B6 (pyridoxine) is given to patients who have poor 
nutrition, alcoholism, addiction, diabetes, immunosuppressive diseases (e.g. HIV), seizure disorders, other 
disorders predisposing patients to neuropathy, pregnant and breastfeeding women. Rifampin is an antibiotic 
that is particularly active against Mycobacterium, some gram-negative and some gram-positive bacteria. 
Rifampin inhibits RNA polymerase in bacteria thus decreasing RNA synthesis. Ethambutol, which is an 
antibiotic that is particularly active against Mycobacterium and not very effective for other microorganisms, 
diffuses into Mycobacterium cells leading to changes in cell metabolism and ultimately cell death. 
Pyrazinamide works by being converted to pyrazinoic acid which lowers the pH of the environment making it 
difficult for Mycobacterium to grow. 


Directly observed treatment (i.e. DOT) is used for patients to improve adherence to treatment regimens 
where possible as recommended by the World Health Organization. DOT should be reserved for patients with 
known non-adherence, on multiple medications, with psychiatric illness, substance abuse, homelessness, or 
treatment failure (positive sputum after 2 months), treatment relapse, or those that develop drug resistance 
while on therapy. 


RATIONALE: 
Correct Answer: 


e Patients started on therapy for latent tuberculosis infection - Although patients with latent TB 


Question #: 3 


1D: 55239 
Corect 


Hag 


‘Send Feedback 


infection (LTBI) are at risk for non-adherence, this group is less likely to develop active infection 
compared to patients who already have active TB infection. 


Incorrect Answers: 


e Patients with HIV infections or known non-adherence based on refill dates - Non-adherence may 
increase due to multiple medications (common in HIV patients) or due to undesired adverse effects 
with multiple drug therapy. 


Patients who continue to have positive sputum culture after 2 months of therapy for active TB - 
Treatment failure presents as positive cultures after 2 months, thus DOT can help rule out non- 
adherence in these patients. 


Patients with substance abuse, psychiatric illness, or homeless - This patient group is at high risk 
of non-adherence and would benefit from DOT. 


TAKEAWAY/KEY POINTS: 


Patients who are at risk for non-adherence may benefit from DOT to minimize resistance and improve the 
efficacy of therapy. 


REFERENCE: 
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The correct answer is: Patients started on therapy for latent tuberculosis infection 


found to be positive for miliary tuberculosis (TB) infection. 
The HIV test is also positive. The patient is on isoniazid 300 mg PO daily, ethambutol 1000 mg PO 
daily, rifampin 300 mg PO daily, pyrazinamide 1200 mg PO daily and pyridoxine 25 mg daily for his 
active TB treatment. One month later after tolerating the medications, the physician would like to 
start HIV medications including Kaletra (lopinavir/ritonavir) and Truvada (emtricitabine/tenofovir). 


The most appropriate recommendation is? 


Select one: 


Do not start HIV therapy until TB therapy is completed due to possible drug-drug interactions % 
Decrease the dose of rifampin to 150 mg po daily ¥ 


Change rifampin to rifabutin v 
150 mg po three times 
weekly 


Rose Wang (ID: 113212) this answer is correct. Rifabutin is the 
most appropriate to use when patients are on protease inhibitors. 


Continue with rifampin but monitor the patient carefully for the efficacy of HIV medications * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand TB treatment in patients who are also being treated for HIV. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g, HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol) in combination to minimize the emergence of resistant strains. One such agent is isoniazid, 
which is an antibiotic that is particularly active against Mycobacterium and not very effective for other 
microorganisms. It works by binding to actively growing TB on the cell wall of the bacillus, preventing the 


Question #: 4 


synthesis of mycolic acid. Isoniazid is used in both active and latent infections. To minimize the side effects of 
isoniazid, specifically peripheral neuropathy, vitamin B6 (pyridoxine) is given to patients who have poor 
nutrition, alcoholism, addiction, diabetes, immunosuppressive diseases (e.g. HIV), seizure disorders, other 
disorders predisposing patients to neuropathy, and pregnant and breastfeeding women. Rifampin is an 
antibiotic that is particularly active against Mycobacterium, some gram-negative and some gram-positive 
bacteria, Rifampin inhibits RNA polymerase in bacteria, thus decreasing RNA synthesis. Ethambutol, which is 
an antibiotic that is particularly active against Mycobacterium and not very effective for other 
microorganisms, diffuses into Mycobacterium cells, leading to changes in cell metabolism and ultimately cell 
death. Pyrazinamide works by being converted to pyrazinoic acid, which lowers the pH of the environment, 
making it difficult for Mycobacterium to grow. 


Directly observed treatment (i.e, DOT) is used for patients to improve adherence to treatment regimens 
where possible, as recommended by the World Health Organization. The initial phase of therapy is known as 
the bactericidal or intensive phase and consists of 2 months of therapy with three or four drugs. Two of these 
drugs should be isoniazid and rifampin. Ethambutol is added if suspecting isoniazid resistance (4% or above). 
Pyrazinamide is the other drug added to the regimen. Once the sensitivities are known, ethambutol can be 
discontinued. The intensive or bactericidal phase is done to decrease most organisms and decrease the risk 
of developing resistance. Once the 2 months of therapy are completed, isoniazid and rifampin can be 
continued for 4 months (either daily or twice-weekly regimen). If the initial phase regimen is intermittent 
weekly (3 times weekly), then the duration of this regimen is 6 months only if the cultures are negative at 2 
months and it is a non-cavitary disease with a fully sensitive organism. If the cultures are positive after 2 
months or cavitary disease, therapy should be extended to 7 months to prevent relapse. Cultures and smears 
are repeated every month in active treatment until 2 consecutive samples are negative. Therefore, patients 
with cavitary TB should be on a minimum of 9 months of therapy (2 months of initial phase therapy plus 7 
months of continuation phase therapy). If the sputum cultures remain positive after 2 months of initial phase 
therapy, then therapy may be extended beyond 9 months. Short course therapy duration would be 6 months 
if non-cavitary TB infection and a sensitive organism are found. Furthermore, a 6-month regimen should only 
be recommended if the initial intensive phase contains rifampin and pyrazinamide. 


In HIV-positive patients who are tolerating TB medications and are being initiated on a protease inhibitor 
(e.g. lopinavir/ritonavir) for HIV treatment, rifabutin is the most appropriate agent to use within the class of 
rifamycin antimicrobials. Rifabutin has the least potent enzyme-inducing effects with similar efficacy to 
rifampin. Protease inhibitors decrease the clearance of rifampin and rifabutin; therefore, rifampin should be 
avoided, and rifabutin should only be used 2-3 times weekly. Three times weekly is indicated for active TB 
disease management to ensure adequate rifabutin concentration to prevent TB treatment failure. Since the 
patient has tolerated TB meds well, HIV meds can be started (this assessment is made in 2-4 weeks after 
initiation of TB treatment). You do not have to wait until TB therapy is completed to start HIV therapy. 
Rifampin should be avoided with protease-inhibitor therapy as rifampin can decrease the effectiveness of the 
protease inhibitors due to increased clearance of the drug. 


RATIONALE: 
Correct Answer: 


+ Change rifampin to rifabutin 150 mg po three times weekly - Rifabutin is the most appropriate to 
use when patients are on protease inhibitors. 


Incorrect Answers: 


* Do not start HIV therapy until TB therapy is completed due to possible drug-drug interactions - 
Since the patient has tolerated TB meds well, HIV meds can be initiated. 


* Decrease the dose of rifampin to 150 mg po daily - Rifampin should be avoided with protease- 
inhibitor therapy as ritonavir can increase levels of rifampin significantly. 


e Continue with rifampin but monitor the patient carefully for the efficacy of HIV medications - 
Continuing rifampin increases the risk of toxicity, especially due to decreased clearance of the drug in 
the setting of protease inhibitors. 


TAKEAWAY/KEY POINTS: 


Rifabutin has the least potent enzyme-inducing effects with efficacy similar to rifampin and should be used in 
HIV-positive patients starting protease inhibitor therapy. 


REFERENCE: 


[1] Cook VJ, Johnston JC. Tuberculosis. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
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The correct answer is: Change rifampin to rifabutin 150 mg po three times weekly 


1D: 55243 Which of the following antimicrobial agent's mechanism of action is known to work on actively growing 
tuberculosis and is used in active or latent tuberculosis infection? 


Corect 


Select one: 


Ethambutol % 
Pyrazinamide * 
Isoniazid v 


Rose Wang (ID: 113212) this answer ts correct. Initial bactericidal regimens often 
involve isoniazid with at least one other drug to prevent the development of resistance. 


Levofloxacin X 


Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the mechanism of action for different antimicrobials used for the treatment of TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin and pyrazinamide 
+/- ethambutol). One such agent is isoniazid which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It works by binding to actively growing TB 
on the cell wall of the bacillus, preventing the synthesis of mycolic acid. Isoniazid is used in both active and 
latent infections. To minimize the side effects of isoniazid, specifically peripheral neuropathy, vitamin B6 
(pyridoxine) is given to patients who have poor nutrition, alcoholism, addiction, diabetes, immunosuppressive 
diseases (e.g. HIV), seizure disorders, other disorders predisposing patients to neuropathy, pregnant and 
breastfeeding women. Fluoroquinalones work by inhibiting DNA gyrase (topoisomerase II) and 
topoisomerase IV that is needed for DNA replication, transcription and repair. Ethambutol which is an 
antibiotic that is particularly active against Mycobacterium and not very effective for other microorganisms. It 
diffuses into Mycobacterium cells leading to changes in cell metabolism and ultimately cell death. 
Pyrazinamide works by being converted to pyrazinoic acid which lowers the pH of the environment making it 
difficult for Mycobacterium to grow. 


RATIONALE: 
Correct Answer: 


© Isoniazid - Initial bactericidal regimens often involve isoniazid with at least one other drug to prevent 
the development of resistance. 


Incorrect Answers: 


e Ethambutol - Ethambutol is added to the regimen if susceptibility to isoniazid is unknown or there is 
isoniazid resistance and it is for active TB disease. 


+ Pyrazinamide - Pyrazinamide is added to the regimen for active TB disease. 


e Levofloxacin - Levofloxacin is not used for latent TB infections. 


TAKEAWAY/KEY POINTS: 


Isoniazid works by binding to actively growing TB on the cell wall of the bacillus, preventing the synthesis of 
mycolic acid. 
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M leaniazid (CPhA Manaaranh) Int Camnendium nf Pharmaranticale and Snacialtiac Ottawa ON: Canadian 


Question #: 5 


1D: 35287 
Corect 


Fag question 


Pharmacists Association, https://myndxca. 


[8] Ethambutol (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://mynctx.ca 


[9] Fluoroquinolones (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[10] Pyrazinamide (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON 
Canadian Pharmacists Association. https://myrxtx.ca. 
The correct answer is: Isoniazid 


A 24 year old nurse comes to the outpatient clinic to get her tuberculosis (TB) screen. She has been 
told to provide her boss with a tuberculosis status prior to starting her job at the community health 

She has no records of her immunization or recollection of when she was last screened for 
tuberculosis. 


All of the following statements are correct regarding the diagnosis of latent Mycobacterium 
tuberculosis, EXCEPT? 


Select one: 


A Mantoux test is a tuberculin purified protein derivative administered intradermally and read after * 
48 to 72 hours 


The largest diameter of the induration is measured rather than the diameter of the redness fora *& 
Mantoux test 


An induration of > 5 mm should be considered as latent infection if the patent had recent contact * 
with a TB infected individual 


If chest X-ray and symptoms are {v 
negative, no further assessment or 
treatment is required as long the 

patient remains asymptomatic 


Rose Wang (ID:113212) this answer is correct. If the 
tests are negative, patients should still be screened and 
investigated for any old (inactive) TB infection and 
consider treatment for latent TB. 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand how TB is diagnosed. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (eg., HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc). 


When diagnosing TB, a thorough history should be gathered with particular focus on risk factors for TB 
including country of birth, occupation, TB exposure, travel to an endemic area, substandard housing, high- 
risk social network (e.g under-housed). There are also risk factors that can lead to re-activation of TB that 
should be explored, such as HIV/AIDS, alcohol abuse, previous treatment or drug-resistant disease, prior 
chest x-rays detailing TB, hematologic malignancies, immunosuppressants, malnutrition, diabetes mellitus, 
and end-stage renal disease. 


The Mantoux test (tuberculin skin test or TST) is also used to diagnose TB. It involves a tuberculin purified 
protein derivative administered intradermally and read after 48 to 72 hours. A diameter measurement is 
taken of the induration and not the erythema around the induration. If the diameter of the induration is > 5 
mm, it should be considered as latent tuberculosis infection if the individual had recent exposure to a TB- 
infected individual, and a subsequent chest X-ray should be completed alongside screening for TB 
symptoms. If the tests are negative, patients should still be screened and investigated if it is an old (inactive) 
TB infection, and treatment should be considered for latent TB. 


RATIONALE: 
Correct Answer: 
* If chest X-ray and symptoms are negative, no further assessment or treatment is required as 


long as the patient remains asymptomatic - If the tests are negative, patients should still be 
screened and investigated for any old (inactive) TB infection and consider treatment for latent TB. 


Incorrect Answers: 


+ A Mantoux test is a tuberculin purified protein derivative administered intradermally and read 
after 48 to 72 hours - This statement is true. 


e The largest diameter of the induration is measured rather than the diameter of the redness for a 
Mantoux test - This statement is true. 


Question #: 6 


1D: 55242 
Corect 


Fag 


* An induration of 2 5 mm should be considered as latent infection if the patient had recent 
contact with a TB-infected individual - This statement is true. 


TAKEAWAY/KEY POINTS: 


After a positive Mantoux test, if the chest X-ray is negative, patients should still be screened and investigated 
for any old (inactive) TB infections. 


REFERENCE: 
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The correct answer is: If chest X-ray and symptoms are negative, no further assessment or treatment is 
required as long the patient remains asymptomatic 


Which of the following aminoglycosides are preferred for use in Canada for the treatment of active TB? 


Select one: 
Gentamicin * 


Amikacin w 
Rose Wang (ID:113212) this answer is correct. 


Amikacin is preferred for use in Canada because of availability and lower toxicity. 
Neomycin X% 
Tobramycin x 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the role of aminoglycosides in the treatment of TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g., HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). These antibiotics have particularly good activity against Mycobacterium, however resistance 
can develop. In cases of treatment-resistant active TB (particularly when there is rifampin-resistance), 
aminoglycosides can be added as a second-line agent. Amikacin is preferred for use in Canada because of 
the ready availability of the drug, familiarity with its use by healthcare professionals, fewer side effects, and 
the ability to measure serum drug concentrations easily. There are many side effects including ototoxicity, 
ataxia, nystagmus, proteinuria, with contraindications in pregnancy and congenital deafness (avoid in 
children where possible due to irreversible auditory nerve damage) that also limit aminoglycoside use. 


RATIONALE: 
Correct Answer: 


© Amikacin - Amikacin is preferred for use in Canada because of availability and lower toxicity. 


Incorrect Answers: 


* Gentamicin - Gentamicin is not the recommended aminoglycoside for active TB. 
* Neomycin - Neomycin is not the recommended aminoglycoside for active TB. 


* Tobramycin - Tobramycin is not the recommended aminoglycoside for active TB. 


Question #: 7 
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TAKEAWAY/KEY POINTS: 


In treatment-resistant active TB (particularly when there is rifampin-resistance), aminoglycosides can be 
added as a second-line agent. Amikacin is preferred for use in Canada because of availability and fewer side 
effects. 
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The correct answer is: Amikacin 


Which of the following is NOT a side effect of rifampin therapy? 


Select one: 
Flu-like symptoms % 
Orange discolouration of fluids % 


Seizures at high v . 7: 
Pe Rose Wang (ID:113212) this answer is correct. Seizures are not a side effect 


of rifampin. 


Hepatotoxicity X 


Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the side effects of rifampin therapy in TB treatment. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin and pyrazinamide 
+/- ethambutol). Rifampin is an antibiotic that is particularly active against Mycobacterium, some gram- 
negative and some gram-positive bacteria. Rifampin inhibits RNA polymerase in bacteria thus decreasing 
RNA synthesis. Itis often used in combination with other antimicrobials for TB infections to minimize the 
emergence of resistant strains. Enzyme-inducing antibiotics (eg rifampin which induces CYP450 344) may 
diminish estrogen-containing hormonal contraceptives through increased clearance. In these circumstances, 
back up contraception may be required. Side effects include nausea, vomiting, diarrhea, flu-like symptoms, 
discoloration of body fluids (e.g. contact lens staining, urine), ataxia, confusion, visual disturbances, 
hepatotoxicity and nephritis. 


RATIONALE: 
Correct Answer: 

© Seizures at high doses - Seizures are not a side effect of rifampin. 
Incorrect Answers: 


+ Flu-like symptoms - Flu-like symptoms are a side effect of rifampin. 


* Orange discolouration of fluids - Orange discolouration of fluids (e.g. urine) is a side effect of 
rifampin. 


* Hepatotoxicity - Hepatotoxicity is a side effect of rifampin. 


Question #: 8 
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TAKEAWAY/KEY POINTS: 


Rifampin side effects include nausea, vomiting, diarrhea, flu-like symptoms, discoloration of body fluids (e.g. 
contact lens staining, urine), ataxia, confusion, visual disturbances, hepatotoxicity and nephritis. 
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The correct answer is: Seizures at high doses 


A 29 year old female is diagnosed with tuberculosis (TB). She is currently on an estrogen-cont 
birth control regimen. 


Before prescribing any medications for TB, the MOST important drug-drug interaction to address is? 


Select one: 
Ethambutol decteases the effectiveness of estrogen-containing hormonal contraceptives % 
Rifampin increases the effectiveness of estrogen-containing hormonal contraceptives * 
Isoniazid decreases the effectiveness of estrogen-containing hormonal contraceptives * 
Rifampin decreases the v 


Behe, Wee Rose Wang (ID:113212) this answer is correct. Rifampin has been 
estrogen-containing proven to potentially decrease the efficacy of hormonal contraceptives 
hormonal through induction of CYP450 344, which increases the clearance of 
contraceptives estrogen-containing hormonal contraceptives. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand important clinical considerations in patients on birth control with TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide, TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin. and pyrazinamide 
+/- ethambutol). Rifampin is an antibiotic that is particularly active against Mycobacterium, some gram- 
negative and some gram-positive bacteria. Rifampin inhibits RNA polymerase in bacteria thus decreasing 
RNA synthesis. It is often used in combination with other antimicrobials for TB infections to minimize the 
emergence of resistant strains, Enzyme-inducing antibiotics (e.g. rifampin, which induces CYP450 3A4) may 
diminish estrogen-containing hormonal contraceptives through increased clearance. In these circumstances, 
backup contraception may be required. 


RATIONALE: 
Correct Answer: 
* Rifampin decreases the effectiveness of estrogen-containing hormonal contraceptives - 
Rifampin has been proven to potentially decrease the efficacy of hormonal contraceptives through 


induction of CYP450 3A4, which increases the clearance of estrogen-containing hormonal 
contraceptives. 


Incorrect Answers: 


+ Ethambutol decreases the effectiveness of estrogen-containing hormonal contraceptives - This 


Question #: 9 
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statement is false. 


* Rifampin increases the effectiveness of estrogen-containing hormonal contraceptives - This 
statement is false. 


* Isoniazid decreases the effectiveness of estrogen-containing hormonal contraceptives - This 
statement is false. 


TAKEAWAY/KEY POINTS: 


Rifampin induces CYP450 3A4, which may have clinical impacts on medications metabolized through this 
pathway, one of which is estrogen-containing hormonal contraceptives. 
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The correct answer is: Rifampin decreases the effectiveness of estrogen-containing hormonal contraceptives 


A 35 year old Canadian citizen contracted active tuberculosis (TB) while working in India. He started 
antimicrobial treatment but has developed an impaired color vision. 


The most likely antimicrobial agent to cause this side effect is? 


Select one: 


Isoniazid % 
Pyrazinamide % 
Rifampin% 
Ethambutol v 


Rose Wang (ID:113212) this answer is correct. Ethambutol can cause impaired 
coloured vision, as well as decreased visual perception. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand the side effects of common antimicrobials used to treat active TB. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g, HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc) 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is ethambutol which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It diffuses into Mycobacterium cells leading 
to changes in cell metabolism and ultimately cell death. Ethambutol has a black-box warning for optic 
neuritis which can cause loss of red-green colour vision, as well as decreased visual perception. Elderly 
patients, those with kidney damage, and patients taking large doses of ethambutol are more likely to 
develop vision changes as an adverse effect, 


RATIONALE: 


Correct Answer: 


Question #: 10 
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+ Ethambutol - Ethambutol can cause impaired coloured vision, as well as decreased visual perception. 


Incorrect Answers: 
* Isoniazid - Isoniazid is not the most likely agent to cause this side effect. 
* Pyrazinamide - Pyrazinamide is not the most likely agent to cause this side effect. 


e Rifampin - Rifampin is known to cause orange or red saliva, urine, and tears; however, impaired 
coloured vision is usually not reported with rifampin. 


TAKEAWAY/KEY POINTS: 
Ethambutol has a black-box warning for optic neuritis which can cause loss of red-green colour vision. 
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The correct answer is: Ethambutol 


A 34 year old female correctional facility worker was started on iso 
Mantoux test reading of 8 mm. She has been on isoniazid 300mg daily for the past 2 months for 
latent tuberculosis. 5 months after ion of therapy, the patient reports signs of hepatotoxicity 
including jaundice, nausea/vomiting, and abdominal pain. Liver function tests (LFTs) are completed. 
AST and ALT are found to be greater than 3 times the upper normal Ii 


id therapy after having a 


The most appropriate recommendation includes: 


Select one: 


Stop isoniazid thera {v 
PESE STARA Rose Wang (ID:113212) this answer 1s correct. Isoniazid should be 


LFTs are normal stopped and an alternative treatment regimen can be initiated when 
the patients LFTs return to normal. 


Continue isoniazid therapy until the LFTs are 5 times the upper normal value X 
Stop isoniazid and do not rechallenge this patient with any other medications % 


Continue isoniazid therapy along with rifampin until the LFTs are 1.5 times the normal values X 


Marks for this submission: 1.00/1.00. 
TOPIC: Tuberculosis (TB) 


LEARNING OBJECTIVE: 
To understand how to treat TB when the patient has hepatotoxicity. 


BACKGROUND: 


Tuberculosis (TB) infection is caused by Mycobacterium tuberculosis and is a common cause of death 
worldwide. TB can spread through inhalation of aerosol droplets into the lungs where primary infection or 
latent infection can occur. Primary infection involves the immediate onset of disease with symptoms of fever, 
chest pain, pleural effusion, dyspnea, enlarged lymph nodes, fatigue, cough, arthralgia, weight loss, and 
pharyngitis. Latent infection can lead to reactivation later in life. One of the major causes of reactivation is 
conditions that can lead to immunosuppression (e.g. HIV, diabetes, corticosteroid use, TNF-alpha inhibitors, 
cigarette smoking, etc.). 


When diagnosing TB, a thorough history should be gathered with particular focus on risk factors for TB, 
including country of birth, occupation, TB exposure, travel to an endemic area, substandard housing, high- 
risk social network (eg., under-housed). There are also risk factors that can lead to reactivation of TB that 
should be explored, such as HIV/AIDS, alcohol abuse, previous treatment or drug-resistant disease, prior 
chest x-rays detailing TB, hematologic malignancies, immunosuppressants, malnutrition, diabetes mellitus, 
and end-stage renal disease. 


The Mantoux test (tuberculin skin test or TST) is also used to diagnose TB. It involves a tuberculin purified 
protein derivative administered intradermally and read after 48 to 72 hours. A diameter measurement is 
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taken of the induration and not the erythema around the induration. It the diameter ot the induration Is > 5 
mm, it should be considered as latent tuberculosis infection and a subsequent chest X-ray should be 
completed alongside screening for TB symptoms. If the tests are negative, patients should still screen and 
investigate if it is an old (inactive) TB infection and treatment should be considered for latent TB. 


Treatment regimens for active TB involve multiple antimicrobial agents (isoniazid, rifampin, and pyrazinamide 
+/- ethambutol). One such agent is isoniazid, which is an antibiotic that is particularly active against 
Mycobacterium and not very effective for other microorganisms. It works by binding to actively growing TB 
on the cell wall of the bacillus, preventing the synthesis of mycolic acid. Isoniazid is used in both active and 
latent infections. To minimize the side effects of isoniazid, specifically peripheral neuropathy, vitamin B6 
(pyridoxine) is given to patients who have poor nutrition, alcoholism, addiction, diabetes, immunosuppressive 
diseases (e.g, HIV), seizure disorders, other disorders predisposing patients to neuropathy, pregnant and 
breastfeeding women. 


In cases where isoniazid therapy leads to hepatotoxicity, it should be stopped and initiation of an alternative 
treatment regimen for latent therapy (e.g. rifampin for 4 months) can be considered once liver function tests 
(LFTs) return to normal. Drug-induced hepatoxicity is defined as AST levels of > 3 times the upper limit of 
normal with symptoms (e.g, nausea, vomiting, jaundice, abdominal pain) or > 5 times the upper limit of 
normal in patients that do not present with symptoms. When antimicrobials for TB are stopped, the history 
should be carefully reviewed with the patient, paying special attention to other possible causes of 
hepatotoxicity (e.g., new medications, natural health products, over-the-counter medications, alcohol, older 
age, liver disease). 


RATIONALE: 
Correct Answer: 


© Stop isoniazid therapy and start rifampin when LFTs are normal - Isoniazid should be stopped and 
an alternative treatment regimen can be initiated when the patients LFTs return to normal. 


Incorrect Answers: 


* Continue isoniazid therapy until the LFTs are 5 times the upper normal value - The patient is 
symptomatic, thus the upper limit of isoniazid-induced hepatotoxicity is > 3x the upper limit of 
normal. 


* Stop isoniazid and do not rechallenge this patient with any other medications - The patient still 
requires therapy for tuberculosis as they did not complete isoniazid therapy. 


* Continue isoniazid therapy along with rifampin until the LFTs are 1.5 times the normal values - 
The offending agent should be discontinued to allow LFTs to return to normal. 


TAKEAWAY/KEY POINTS: 


In patients with hepatotoxicity in latent TB, discontinue therapy and allow LFTs to return to normal before re- 
initiating an alternative regimen. 
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The correct answer is: Stop isoniazid therapy and start rifampin when LFTs are normal 
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